Mouse-adapted human influenza virus is detectable in the olfactory bulbs of mice within hours after intranasal challenge and is associated with enhanced local cytokine mRNA and protein levels. To determine whether signals from the olfactory nerve influence the unfolding of the acute phase response (APR), we surgically transected the olfactory nerve in mice prior to influenza infection. We then compared the responses of olfactory-nerve-transected (ONT) mice to those recorded in sham-operated control mice using measurements of body temperature, food intake, body weight, locomotor activity and immunohistochemistry for cytokines and the viral antigen, H1N1. ONT did not change baseline body temperature (Tb); however, the onset of virus-induced hypothermia was delayed for about 13 h in the ONT mice. Locomotor activity, food intake and body weights of the two groups were similar. At 15 h post-challenge fewer viral antigen-immunoreactive (IR) cells were observed in the olfactory bulb (OB) of ONT mice compared to sham controls. The number of tumor necrosis factor a (TNFa)-and interleukin 1b (IL1b)-IR cells in ONT mice was also reduced in the OB and other interconnected regions in the brain compared to sham controls. These results suggest that the olfactory nerve pathway is important for the initial pathogenesis of the influenza-induced APR.
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Introduction
Cytokines such as tumor necrosis factor a (TNFa) and interleukin 1b (IL1b) are prominent mediators of the acute phase response (APR) (Bluthé et al., 2000) . In influenza virus-infected mice, the APR includes enhanced sleep accompanied by reduced body temperature, locomotor activity and food intake (Conn et al., 1995; Fang et al., 1995; Toth et al., 1995; Swiergiel et al., 1997) . Some facets of the APR are evident within 15 h post-inoculation (PI) (Fang et al., 1995 (Kent et al., 1992; Opp, 2005; Alt et al., 2007) . In fact, by 38 h post-influenza viral inoculation, hypothalamic IL1b and TNFa mRNAs are up-regulated (Alt et al., 2007) . However, our previous studies of influenza-infected mice suggest that OB cytokines could also potentially play a role in the APR (Majde et al., 2007; Leyva-Grado et al., 2009) . Selective removal of the OB using surgical bulbectomy or chemical deafferentation prior to intranasal inoculation with mouse hepatitis virus prevents the spread of this neurotropic virus into the brain (Barnett and Perlman, 1993) . Using a recombinant construct of the rhabdovirus, vesicular stomatitis virus, expressing the reporter gene green fluorescent protein (GFP) demonstrates the virus presence as early as 2 days post-IN infection in the olfactory nerves within the OB, particularly in the axons that terminated in the glomeruli of the OB (van den Pol et al., 2002) . These data provide evidence that the olfactory-nerve pathway is a possible route for different viruses to reach the CNS and produce infection (Reiss et al., 1998; Iwasaki et al., 2004; Mori et al., 2005) . However, viruses previously shown to invade the OB via the olfactory nerve (ON) are neurotropic and capable of employing classical axonal transport pathways. The virus employed in these studies has no neurotropic properties and is appropriately termed gliotropic. Gliotropic viruses have not been demonstrated to employ axonal transport, but may enter the OB via alternative pathways (Majde et al., 2007) .
In the present study, therefore, the olfactory nerve was transected at the level of the cribriform plate prior to viral infection. 
